Abstract Centralization of referred pain or failure to centralize has in earlier studies been shown to be a predictor of low back pain prognosis. Research suggests that there are differences in how males and females experience pain. The aim of this study was to evaluate the outcome after 1 year, and to evaluate the prognostic value of the pain response in a mechanical test at the first consultation at a spine clinic, and the influence of gender, in order to identify patients with especially high risk of chronicity. The patients in this study were low back pain patients, included consecutively from a spine clinic in Northern Denmark. The criteria for entering this spine clinic were neck or low back pain with radiating symptoms and a duration of 4-26 weeks, without satisfactory improvement after treatment in the primary care system. The 793 patients were categorised into four subgroups according to their pain response in a mechanical test performed at the initial examination: centralization, nonlasting centralization, peripheralization and no effect. The patients were instructed in doing specific exercises according to the test results. The four subgroups were compared after 1 year with regard to changes in back and leg pain, disability and return-to-work status. The statistical evaluation was undertaken for the study group as a whole and stratified according to gender. A significant improvement in all outcome measures was found in all the subgroups, among both men and women. There were no systematic or statistically significant differences in the prognosis between the four subgroups of patients. The proportion of Centralizers in this study was 18%. The mechanical test at baseline is important for deciding the subject-specific exercises, but when treated according to test results, the prognostic value of the test seems limited.
Introduction
Low back pain, with and without leg pain, is a common problem. Epidemiological studies in Scandinavia have shown that 40-50% of all adults have experienced low back pain within the last year [15] . A large population survey indicated a lifetime prevalence of back pain of 77% in men and 74% in women. The lifetime prevalence of any associated leg pain was found to be 35% in men and 45% in women [8] . Other studies have shown differences between males and females in the perception and experience of pain [3, 6] . Research suggests that women experience more pain episodes across the lifespan than men [19] .
Clinically, it is often observed that the pain can be increased or decreased by making different movements or assuming certain positions. The centralization phenomenon was observed by McKenzie [13] . It has gained wide acceptance in evaluation and treatment of patients with low back pain, with and without referred leg symptoms. The centralization phenomenom refers to the abolition of distal pain emanating from the spine in response to therapeutic exercises. This is the core definition, but in some studies the definition also includes reduction in intensity of the most distal symptoms. Werneke et al. applies a stricter definition, including centralization occuring only in the clinic, and symptoms progressing sequentially toward the spine on each occasion until all symptoms are abolished [21] . Several studies indicate a better outcome for both acute and chronic patients for whom the symptoms did centralize when tested, compared to patients with unchanged or worsened symptoms [1, 11, 18, 21] .
The subgroup classification according to the McKenzie Method is referred to as Mechanical Diagnosis and Therapy.
The aim of this study was to evaluate the outcome after 1 year, and to evaluate the prognostic value of the pain response in a mechanical test at the first consultation at a spine clinic, and the influence of gender, in order to identify patients with especially high risk of chronicity.
Methods

Subjects
The patients in this study were consecutively included from the Spine Clinic, at Aalborg Hospital, Denmark. The Spine Clinic had an interdisciplinary professional team.
The criteria for entering the Spine Clinic were neck or low back pain with radiating symptoms, with a duration of 4-26 weeks, and without satisfactory improvement after treatment in the Primary Care system. Inclusion criteria: low back pain patients referred to the Spine Clinic and assessed by a team physiotherapist.
Exclusion criteria: the patients who did not answer the primary patient questionnaire.
The project was approved by the Regional Scientific Ethical Commitee.
Procedures
The patients in this sample were assessed by a rheumatologist and assigned to the participating physiotherapists, of which both are trained and experienced in the Mechanical Diagnosis and Therapy method of assessment. Briefly, the Mechanical Diagnosis and Therapy method of assessment includes history taking and a series of repeated movements and static positions to explore the pain response. Based on the findings at the first consultation, the patients were categorized as ''centralizers'', ''non-lasting centralizers'', ''peripheralizers'' and patients without pain responses (''no effect'').
The definitions have been as follows: centralizers: patients where the most distal pain is relocated more proximally/centrally during the mechanical evaluation and remains there after standing up, for at least 1 min. Nonlasting centralizers: patients with pain reduction or nonlasting centralization during the mechanical evaluation. Peripheralizers: patients where the pain has relocated more distally or has increased during the mechanical evaluation and remained that way after standing up. No effect patients: patients for whom there were no change or a temporary increase of pain during the mechanical evaluation.
After assessment, the patients were given the following instructions: they should avoid movements and positions that increased or peripheralized the leg pain, and instead use movements that reduced or centralized the pain. Each patient was given an individualized exercise program consisting of repeated movements and/or sustained positions in direction of directional preference (i.e., improvement in pain from performing repeated movements or sustained positions). Patients without directional preference were instructed in stabilizing, strengthening, mobilizing and/or stretching exercises. The patients where all kinds of movements and positions provoked the leg pain were instructed in rest and relief from work. Most of the patients treated themselves after the given advice, but some were referred to, or continued treatment at the physiotherapists in the Primary Care system. A few were hospitalized because of severe pain. The patients were provided with a phone number of the team for use when necessary. Both the rheumatologist and the physiotherapist assured the patients of good prognosis of back and leg pain and advised them to be as active as possible, but without provoking the leg pain. If required, a social worker could be consulted.
After the first assessment, the patients had 1-4 check-ups (on average two), the first after 2-4 weeks to evaluate their status and adjust their exercise program. If the leg pain had disappeared or decreased, the adjustment included progression of existing exercises, muscle strengthening, mobilizing, stabilizing or stretching exercises. If there was no satisfactory improvement, or the leg pain had increased, the patients were referred to a MR-scan and some of them also to a surgical assessment. At the final check-up, the patients were offered four lessons covering working positions, strategies for lifting, etc., with the occupational therapist.
Outcome measures
The baseline description of the patients includes the findings and test results of the first assessment and a questionnaire filled in by the patient before the first assessment. The questionnaire includes subjective pain ratings of low back pain and leg pain, questions concerning functional level, sick leave, retirement and work situation.
The follow-up measures were collected after 1 year through a mailed questionnaire, similar to the primary questionnaire. Those who had not returned the questionnaire after 2 weeks were sent a written reminder.
Four types of measurements are used:
1. Differences from baseline to 1-year follow-up in subjective pain ratings of low back pain. Average pain during the past 2 weeks on a pain rating scale of 0-10. (0 as no pain to 10 as the worst possible pain). 2. Differences from baseline to 1-year follow-up in subjective pain ratings of leg pain. Average pain during the past 2 weeks on a pain rating scale of 0-10.
(0 as no pain to 10 as the worst possible pain). 3. Differences from baseline to 1-year follow-up in perceived disability ratings specified on The Low Back Pain rating scale. Functional capacity (0% no difficulty to 100% highest difficulty) [14] . 4. Return-to-work status of the patients who at baseline were in regular jobs and \59 years.
The questionnaires are extended versions of those used nationally in Denmark in ''Dansk Discusbase http://www. danskdiscusbase.dk'' (i.e., Danish database of back patients), all validated [14] .
Statistical analysis:
Changes in low back pain and related symptoms during 1 year were evaluated for the continuous variables, using t tests and analysis of variance. For the categorial variables, multinomial logistic regression analysis were used. In multivariate analysis, information concerning age, employment, previous experiences of low back pain, previous treatment and additional disease characteristics at the baseline evaluation were included as potential confounders. Effect measure modification from gender and age was evaluated in subgroup analyses. A secretary not attached to the Spine Clinic entered the data into a database. Two statisticians at The Aalborg University, Denmark, did the statistical analysis.
Results
The 793 patients (418 men and 375 women) in this study were low back pain patients included consecutively during the period of September 1997-October 1999 and observed for 1 year (Fig. 1) Baseline: Baseline characteristics of the patients, stratified according to gender, are shown in Table 1 .
Sixty three percent had previous episodes of back pain, and 11% had lumbar surgery previously. Ninety six percent had leg pain, 69% had one or more neurological deficits. Fifty six percent were on sick leave and 14% were retired due to age or health conditions.
Women generally felt more pain and disability than men, but had fewer neurological deficits.
Subgrouping according to the results of the mechanical test, the size of the subgroups ranges from 45 to 202, with Peripheralizers as the smallest and the No Effect group as the largest. Comparing subgroups, Peripheralizers have had more prior lumbar operations (17%) compared to Centralizers (7%). With respect to the other compared characteristics, the subgroups are relatively homogeneous.
Outcome: Tables 2 and 3 present changes in low back pain, leg pain, disability score and employment at 1-year follow-up.
Seventy five percent returned the questionnarie, and the four outcome measures were close to 100%.
Referred to the Spine Clinic at Aalborg Hospital n=849
Assessment and instruction by the physiotherapists n=793
Sent to other kinds of assessments and not to the physiotherapists n=41
Control visits
Excluded due to not having filled in the primary questionnaire n=15
Did not fill in the one year questionnaire n=195
One year follow-up questionnaires n=598 The outcomes improved significantly for both men and women, during the study period.
Women felt more pain and were more disabled than men at point of entry and after 1 year.
No systematic or statistically significant differences in prognosis were found for the four patient subgroups. This applied to both men and women.
Control for potential confounding factors from other patient characteristics did not change these results.
Among the men, only minor differences were found between the Centralizer, Non Lasting Centralizer and the Peripheralizer groups regarding the outcome measures for low back pain, leg pain and disability. Of the men who were in regular jobs at the inclusion, 100% in the Peripheralizer group and 96% in Centralizer group had returned to work at the 1-year follow-up. The No Effect group had the least improvements for all outcome data. The women's Peripheralizer group had least improvement concerning low back pain, leg pain, disability and sick leave at the 1-year follow-up (n = 45). Dividing this group according to age, in intervals of 10 years, showed that women between 30-40 years (n = 6) had the most disabilities and leg pain after 1 year. More subjects were on sick leave after 1 year than at the point of entry in this age group. Since this group also had the most leg pain and disability at baseline, these results are not significant.
Some patients had more pain after 1 year. Almost 1/3 had unchanged or worse low back pain. Leg pain had generally decreased more than low back pain.
Comparing subjects on sick leave and those who had returned to work after 1 year, similar patterns were found for both men and women: 50% of the men on sick leave had unchanged or worse back pain compared to 30% in the working group. Forty three percent had unchanged or worse leg pain compared to 16% in the working group. Among the women, the numbers were 71 and 33% for back pain, and 63 and 25% for leg pain. Nine percent (n = 29) of the men and 11% (n = 32) of the women had back surgery between baseline and the 1-year follow-up (7% of these were reoperations). These were evenly distributed among the four subgroups. The outcome, generally, after 1 year did not differ significantly between the patients having surgery and the patients who were conservatively treated. The women, however, who had back surgery, had less pain and disability after 1 year, than the women who were conservatively treated, while the men had the opposite result.
Possible effect measure modification by age was explored, but no systematic age-related differences in outcome were observed.
Two questions have not been referred to in the results because of low response. At point of entry, 50% answered the question of how the episode would influence their future lives. After 1 year, 65% answered the question referring to their general back status (better, unchanged, worse).
At 1-year follow-up, the subjects were asked if they had received treatment during the 1 year observation period. Thirty one percent had recieved physiotherapy, 7% chiropractice and 12% had received alternative therapy. Nine percent had tried two or more kinds of treatment. No difference was observed between the treated group and the non-treated group.
Twenty five percent (n = 195) of the patients who were assessed at baseline did not return the 1-year follow-up questionnaire. They were evenly distributed in the pain response groups and according to gender.
The baseline data in this group were not different from that of the whole group. Selection bias can, however, not be excluded.
Discussion
The present study evaluated the outcome after 1 year, and the prognostic value of the pain response to Mechanical Diagnosis and Therapy test, at the first consultation, for patients with low back pain in order to identify the patients who have an especially high risk of chronicity. For both men and women, all outcomes improved significantly during the follow-up period. There were no systematic or statistically significant differences in prognosis for the four subgroups of patients. Control for potential confounding factors from other patient characteristics did not change the study results.
In this study, the patients were assessed and classified by one of the two physical therapists with experience in Mechanical Diagnosis and Therapy. Inter-examiner reliability in identifying centralization in patients with low back pain has been shown to be high [7] . Studies have shown that this reliability is highest among therapists who are trained and experienced in the Mechanical Diagnosis and Therapy assessment system [10, 16] .
The patients were classified after the first assessment. Werneke has shown that some Centralizers are not identified until subsequent assessment sessions [21] . It is therefore possible that some of the patients would have been reclassified after further assessment in subsequent sessions.
The reported prevalence of centralization in low back pain patients ranges between 31 and 89% [5] . The prevalence seems to be dependent on several factors. The more acute the pain, the higher the prevalence. Werneke found that patients with only buttock pain were primarily classified in the centralization group while the patients with leg pain were more often found in the noncentralization group [21] . The definition of centralization also has some variations, and it seems that a stricter definition gives a lower prevalence [1] . In this study, the prevalence of centralization is only 18%, which is markedly lower than in other studies. There may be several reasons for this: 71% of the patients had received some kind of treatment before entering the Spine Clinic. The patients referred to the Spine Clinic are those who do not have their problem solved in the Primary Care System. Seven percent of the patients had been on sick leave for more than 3 months at baseline. Ninety six percent of the patients in our study had leg pain at baseline.
The differences between males and females are considered in this article because previous research proposes that there may be gender differences in the experience of pain. Hormones, genetic factors and biopsychosocial variables may be contributing to individual differences in pain response and to some of the differences in pain reaction between males and females [4, 17] .
This study did not show statistically significant differences in outcome for the four groups. Several studies show a better outcome for the Centralizer groups [21] . Werneke and Hart's 1-year follow-up study shows that failure to achieve centralization had greater prognostic significance than centralization [20] . Their results may differ from ours due to the fact that the patients, referred to the Spine Clinic, have not been helped in the Primary Care system, and therefore may have more complex back problems. In a study by Albert, the Peripheralizers were also shown to have almost as good a prognosis as the Centralizers, while the No effect group had the poorest outcome [2] .
Long showed that when treated with exercises matching the patient's directional preference, the patients improved in all outcomes, and patients treated with exercises opposite the directional preference were worse [12] . The patients in this study were treated with exercises matching their directional preference.
In general, the patients were doing significantly better after 1 year, according to all effect measures. Part of the effect is probably due to the nature of back problems. The majority of patients with low back pain will improve even without treatment. Different structures in the low back are able to refer somatic pain into the buttock and lower limb. Most herniated discs will be reabsorbed in weeks or months, which results in decreasing pain and disability. Due to no control group in this study, it was not possible to conclude how much the nature of back problems influenced the results.
The thorough assessment by both rheumatologists and physiotherapists, information regarding the good prognosis and the availability of telephone contact were all intended to reduce any sense of fear and insecurity in the patients. The patients were empowered to become actively involved in their own recovery. They were recommended to stay as active as possible without provoking more leg pain. A similar regime was tested by Indahl in 1995 [9] and he found that the patients in the intervention group had a reduction in sick leave that could be registered even 5 years later. All of the patients in his study had been on sick leave for more than 8 weeks at baseline. No gender differences were found, in the outcome, in the intervention group, while more women than men in the control group did not return to work.
Conclusion
The present study evaluated the outcome after 1 year for subacute low back pain patients, the prognostic value of a mechanical test (Mechanical Diagnosis and Therapy) at the first assessment and the influence of gender. The patients were treated in a multidisciplinary spine clinic. The intervention included examination, information and guidance.
A significant improvement in all outcome measures was found among both men and women. There were no systematic or statistically significant differences in the prognosis between the four subgroups of patients. The proportion of Centralizers in this study was 18%. The mechanical test at baseline is important for deciding the subject-specific exercises, but when treated according to the test results, the prognostic value of the test, in this study, seems limited.
